/ 



10 
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1. A compound having the structure: 





wherein B represents a purine/, 7-deazapur ine or pyrimidine 
moiety covalently bonded to the C 1 ' -position of the sugar 
moiety, provided that when B is purine or 7-deazapur ine , it is 
attached at the N 9 -position/of the purine or deazapurine, 
and when B is pyrimidine, it is attached at the N 1 -position; 



wherein A represents a moiety consisting of at least three 

carbon atoms which is capable of forming a detectable com- 

II 

15 plex with a polypeptide |When the compound is incorporated 
into a double-stranded ribonucleic acid, deoxyribonucleic 
acid duplex, or DNA-RNa( hybrid ; 



20 



25 



30 



wherein the dotted 
ing B and A, prov 
attached to the 8 
purine, the linka 
deazapurine, and 



infe represents a linkage or group join- 
d/ that if B is purine, the linkage is 
position of the purine, if B is 7-deaza- 
ttached to the 7-position of the 
is pyrimidine, the linkage is attached 



to the 5-position of the pyrimidine; and 



wherein each of x, |y and z represents 



9 9 9 ooo 

il H II il ii ii 

H-, HO-, HQ-P-0-, H0-P-0-P-0-, or HO-P-O-P-O-P-0- 

I II 111 

OH OH OH OH OH OH 

2. A compound i& accordance with Claim 1 wherein B is uracil, 

cytosine, deazaadenine, or deazaguanine ? 



3. A compound ifn accordance with Claim 1 wherein A is a 



35 hapten. 



1 

# 
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4. A compound in accordance with Claim 1 whereim A is a 
1 igand . 

5. A compound in accordance with Claim 1 wtyCrein A is 
biot in . 

5 

6. A compound in accordance with Claim 1 wherein A is 
iminobiot in . 

7. A compound in accordance with Clcftm 1 wherein A is an 
10 organic moiety containing at least fjave carbon atoms. 

8. A compound in accordance with/ciaim 1 wherein A is a 
non-aromatic organic moiety. 



15 9. A compound in accordance wftth Claim 1 wherein the chem- 
ical linkage represented by t*he dotted line includes an 
olefinic bond at the a -position relative to B. 



20 



/ 



10. A compound in accordance with Claim 1 wherein the chem- 
ical linkage includes th^bjf mgrie ty -CH2-NH-. 



11. A compound in accordance with Claim 9 wherein the ole 
finic chemical linkage /is -CH=CH-CH 2 -NH- . 

25 12. A compound in accordance with Claim 9 wherein the ole 
finic chemical linkage is -CH=CH-CH 2 -0-CH 2 -CH-CH2-NH-. 

OH 



13. A compound in /accordance with Claim 1 wherein the chemical 
linkage is selected from or includes a moiety selected from the 
group consisting /of 

~0 
II 

-S-, -C-0-, and -0-. 

14. A compound in accordance with Claim 1 wherein x is 

35 O 

II 

HO-P-Of, y is HO-, and z is HO—. 
OH 
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+ 



15. A compound in accordance with Claim 1 wherein k is 



HO-P-0-P-0-, y is H0-, and z is H0-. 
(!>H OH 



5 16. A compound in accordance with Claim 1 whgrein x is 

0 0 0 

11 I II • ' * - , 

HO-P-O-P-O-P-O-, y is H0-, and z is HQ-. 

Ill 

OH OH OH 





10 17. A compound in accordance with Cla^m 1 wherein x is 

0 

I 

HO-P-O-, y is HO-, and z is H- 
I 

OH 



15 18. A compound in accordance wit'h Claim 1 wherein x is 




0 O 

HO-P-O-P-O, y is HO-, and/z is H- . 
OH OH 



20 19. A compound in accordance with Claim 1 wherein x is 



0 0 


0 


I 1' 


II 


P-O-P-O 


-P 


1 1 


A 


OH OH 





H 




, and z is H-. 



25 20. A compound in accordance with Claim 1 wherein x is 



O 

HO-P-C-, y is HO-P-O- , and z is HO-. 
OH / OH 



30 21. 



A compound in/ accordance with Claim 1 wherein x is 
O 



HO-P-O-, 
I 

OH 



O 

II 

y i/s HO-P-O-, and z is H- . 
I 

OH 



35 
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22. A compound in accordance with any of Claims 14,/15, 16, 
17, 18, 19, 20, or 21 wherein A is biotin. 




23. A compound in accordance with any of Claim^ 14, 15, 16, 
17, 13, 19, 20, or 21 wherein A is iminobioti 

5 

24. A compound in accordance with any of Olaims 14, 15, 16, 
17, 18, 19, 20, 21, 22, or 23, wherein /the chemical link- 
age is -CH=CH-CH 2 -NH-. 

10 25. A compound in accordance with ary$ of Claims 14, 15, 16, 
17, 18, 19, 20, 21, 22, 6r 23 whe^fein the chemical linkage 
is -CH=CH-CH 2 -0-CH2-^H-CH 2 -NH-. 

OH 





15 26. A compound in accordance with any of Claims 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24, or/25 wherein B is uracil. 



27. A inethod of preparin 
structure : 



20 




odified nucleotide having the 



25 wherein B represents purine, 7-deazapurine or pyrimidine 
moiety covalently bo.nded to the -position of the sugar 
moiety, provided that when B is purine or \ 7-deazapur ine , it is 
attached at the ■^position of the purine or deaz^purine, 
and when B is pyrimidine, it is attached at the N x -posi t ion ; 

30 

wherein A represents a moiety consisting of at least three 
carbon atoms whijch is capable of forming a detectable com- 
plex with a polypeptide when the compound is incorporated 
into a double-branded ribonucleic \ acid, deoxyribonucleic 
35 acid duplex, DNA-RNA hybrid; 



V 1 
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wherein the dotted line represents a chemical linkage/join- 
ing B and A, provided that if B is purine/ the linkage is 
attached to the 8-position of the purine, if B is 7/deaza- 
purine, the linkage is attached to the 7-position/bf the 
deazapurine, and if B is pyrimidine, the linkage/is attached 
to the 5-position of the pyrimidine; and 



10 



wherein each of x, y/ and z represents 

? o o 



o 



O 

II 



H-, HO-, HO-P-0-, H0-P-0-P-0-, or HO-P-O-P-O-P-0 

OH OH OH 



15 



comprising the steps of 



(a) reacting a compound havi/ng the structure: 



20 



25 



30 



35 




OH OH OH 




with a mercuric salt in^ a suitable solvent under , 

o/ as to form a mercurated com- 
ucture : 



suitable conditio 
pound having the 




B-Hg+ 



(b) reacting sa ^ d mercurated compound with a chem- 
ical moiety reactive with the -Hg + portion of said 

mercurated compound and represented by the formula 

I 

• • • N, said reaction being carried out in an aqueous 
solvent and in| the presence of K2PdCl4 under suitable 
conditions so|as to form a compound having the struc- 
ture: // B ### N 

x-CH^ 0 

H 
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wherein N is a reactive terminal f unctionaJ/group or 
is A; and 



10 



15 



20 



25 



(c) recovering said compound as said modified nucleo 
tide when N is A , or when N is a reacmve terminal 
group, react ing said compound with a compound having 
the structure M-A, wherein M represents a functional 
group reactive with N in an aqueou/ solvent under 
suitable conditions so as to forjn said modified 

28, A method in accordance with Clai'm 27 wherein said suit- 
able conditions comprise a pH in th^ range from about 1 to 
14, a temperature in the range frojfi about 5° to 100° C, and 
a reaction time in the range from/about 3 to 24 hours. 

29. A method in accordance wit'h Claim 27 wherein said mer- 
curic salt is mercuric acetatef 



30. A method in accorda 
ical moiety represented 

-CH 2 =CH-CH 2 - 




ith Claim 27 wherein said chem- 



he formula • • • N is 



31. A method in accordance with Claim 27 wherein said chem- 
ical moiety represented/by the formula ### N is 

-CH2=CH-Ch/-0-CH 2 -^H-CH2-NH 2 . 

OH 



30 



32. A method in accordance with Claim 27 wherein said 
aqueous solvents include a buffer. 

33. A method in accordance, with Claim 32 wherein said buf 
fer comprises sodium acetate, potassium acetate, sodium 
citrate, potassium? citrate, potassium citrate-phosphate, 
tr is-acetate , and fborate-sodium hydroxide. 
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* 



34* A method in accordance with Claim 33 wherein /he con 

centration of said buffer is less than about 2.0ymolar. 

35, A method in accordance with Claim 27 wher/in in step 
5 (b) the aqueous solvent additionally includes/an organic 

solvent . 

36. A method in accordance with Claim 35>wherein said or- 
ganic solvent is water-miscible . 



10 



37. A method in accordance with Claim/35 wherein said or- 
ganic solvent comprises ethers, alcohpls, esters, ketones, 
and amides. 



15 38. A method in accordance with Claim 37 wherein said or- 
ganic solvent comprises methanol ,/ethanol , propanol, glyc- 

..... .,„... ........ — • 




39. A method in accordance with Claim 27 wherein A com- 
20 prises biotin or iminobiot in , /and M comprises N-hydroxy- 

succinimide ester, imidafre^ amhydride, isothiocyanate, and 
epoxide. 



40. A method in accorda 
25 hydroxysuccinimide ester. 



with Claim 27 wherein M is an N- 



41. A method in accordance with Claim 27 wherein M com- 
prises imidate, anhydride, isothiocyanate, and epoxide. 



30 42. A method in accordance with Claim 27 wherein ### N com- 
prises thiol, carboxyl'ic acid, epoxide, and amine. 



35 



43. A method in accordance with Claim 27 wherein said 
chemical moiety represented by the formula ### N is 
-CH=CH-CH 2 -NHf biotin. 



V 
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44. A method in accordance with Claim 27 wherein said 
chemical moiety represented by the formula j* • N is 

-CH=CH-CH 2 -0-CH 2 -CH-CH 2 -NH-bio/in 

OH 

5 45. A method in accordance with Claim/27 wherein said 
chemical moiety represented by the fo/mula * ## N is 
-CH=CH-CH 2 -NH-iminobiotin. 

46. A method in accordance with <Slaim 27 wherein said 

/ 

10 chemical moiety represented by the formula ### N is 

/ 

-CH=CH-CH 2 -0-CH 2 -CH-CH 2 7NH-iminobiotin. 

OH 



47. A compound hav^fig the structure: 
15 / 



20 



25 



30 



HO-P— I 



OH 




OH 



? 

P 4-O-CH 



^"2^0 

H- 

H 



B 



H 



it 



O' 



? 

?-- 

OH 



— OH 



n 



35 
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wherein each of B, B', and B" represents a purine, a/az.a>- 
purine, or pyrimidine moiety covalently bonded to t^fte ex- 
position of the sugar moiety, provided that whenever B, B', 
or B" is purine or deaza>pur ine , it is attached a/ the N 9 - 
position of the purine or deazapurine, and whenever B, B', 
or B" is pyrimidine, it is attached at the N^/position; 



10 



wherein A represents a moiety consisting o£ at least three 
carbon atoms which is capable of forming/ detectable com- 
plex with a polypeptide when the compound is incorporated 
into a double-stranded duplex formed w/th a complementary 
ribonucleic or deoxyribonucleic acid .molecule • 



15 



20 



wherein the dotted line represents^ chemical linkage or group 
joining B and A, provided that if y& is purine, the linkage is 
attached to the 8-position of th€ purine, if B is. 7-deaza- 
purine, the linkage is attached/to the 7-position of the 
deazapurine, and if B is pyrimfdine, the linkage is attached 
to the 5-position of the pyrimidine; 

r i 

wherein z represents H-{ or HO-; and 



25 



wherein m and n represep 
100,000. 



integers from 0 up to about 



49. A compound in accordance with Claim 47 wherein m and n 
are not simultaneously/ 0. 

50. A compound in accordance with Claim 47 wherein B is 
30 uracil, cytosine, deazaadenine , or deazaguanine . 



51. A compound inj accordance with Claim 47 wherein each B' 
and B" varies and lis a uracil, cytosine, thymine, guanine, 
or adenine. I 



10 



15 



# 
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• 



52. A compound in accordance with Claim 47 wherein 
ligand. 



53. A compound in accordance with Claim 52 whe/ein A is a 
hapten • 

54. A compound in accordance with Claim 4"/wherein A is 
biotin . 

55. A compound in accordance with Clai4n 47 wherein A is 
iminobiot in . 




is a 




56. A compound in accordance with^Claim 47 wherein the 
chemical linkage represented by tbfe dotted line includes an 
olefinic bond at the a-position relative to B. 




57. A compound in accordance with Claim 47 wherein the 
chemical linkage includes the/moiety -CH2-NH-. 



20 



25 



30 



58. A compound in acco 
olefinic chemical linka 

59. A compound in acco 
olefinic chemical linka 




nee with Claim 56 wherein the 



is -CH=CH-CHo-NH-. 



nee with Claim 56 wherein the 
is -CH=CH-CH 2 -0-CH 2 -CH-CH 2 -NH 

OH 



60. A compound in accordance with Claim 56 wherein the 
chemical linkage is selected from or includes a moiety sel- 
ected from the group consisting of 

„ - ? : 

7/ s ~ ' -C-0-, and -0-. 



61. A compound yi accordance with Claim 47 wherein A is 
an organic moiety containing at least five carbon atoms.. 



35 62. A compound/ in accordance with Claim 47 wherein z is HO- 



63. A compound in accordance with Claim 47 wherein z is H- 
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64. , A. compound in accordance with Claim 62 or /laim 63 
wherein A is biotin. 

65. A compound in accordance with Claim 62 or Claim 63 
wherein A is iminobiotin. 

66. A compound in accordance with any/of Claims 62, 63, 64, 
or 65 wherein the chemical linkage isf -CH=CH-CH2-NH-. 



10 



67. A compound in accordance with/any of Claims 62, 

is 

-CH=CH-CH 2 -0-CH 2 -^H-CK 2 -NH- 

OH 



63, 64, 



15 



68. A compound in accordance' with any of claims 62, 63, 64, 
65, 66, or 67 wherein B is uracil. 



20 



69. A compound which comprises a plurality of structures 

if 

in accordance with Claim hi joined together. 



70. A compound in fcaco^da 
plurality comprises \fl0m 



ce with Claim 69 wherein said 
wo up to about 30 • 



25 



30 



35 



71. A method of makiSndr a compound in accordance with Claim 

47 comprising an en/yif^t ical ly polymerization of nucleo- 
tide triphosphates /having the structure 



x-CH 




Y 2 

wherein Q represents B ##0 A, B', or B" , and one of x and y 

represents I O O Cj> 

H0-P-O-P-O-P-O-, and the other of x and y 
III 2 

OH OH OH 



represents HO- 



in the presence of a nucleic acid 



V 



10 



W - 63 - 

template under suitable conditions so as to form ^aid com- 
pound . 




72. A method in accordance with Claim 71 wheipin said enzy- 
matic polymerization comprises contacting saifd nucleotide 
triphosphates with a suitable enzyme selected from the group 
comprising DNA polymerase I of E. coli, bacteriophage T4 DNA 
polymerase, DNA polymerases ci and 6 from/murine and human 
(HeLa) cells, DNA polymerase from Herpds simplex virus, RNA 
polymerase of E . coli, RNA polymer ase/of bacteriophage T7, 
eukaryotic RNA polymerase including Mela cell RNA polymerase 
III, calf thymus RNA polymerase II/ and mouse cell RNA poly- 
merase II. 

73. A method of making a compound in accordance with Claim 
47 wherein n is O which comprises enzymat ically adding a 
modified nucleotide in accordance with Claim 20 or Claim 
21 to the end of an oligo- ok polynucleotide under suitable 
conditions so as to form sa^'d\compound . 

20 

74. A method in accordance U/ith Claim 73 wherein said enzy- 
matic addition comprises/contacting said modified nucleotide 
with an RNA ligase. 

25 75 # a method of making a compound in accordance with Claim 
47 comprising the steps of: 




(b) reacting sain mercurated derivative compound 
with a chemical moiety reactive with the -Hg + portion 
of said mercuratep compound and represented by the 
formula • • • N, saia reaction being carried out in an 



aqueous solvent and in the presence of JC2 Pdcl 4 under 
suitable conditions so as to form a expound having 
the structure: 

B. . . N 

0 -CH 2 o, 



H 



0 



P- 
I 

OH 



wherein N is a react iveyterminal functional group or 
is A; and 

(c) recovering said/compound of Claim 47 when N is 
A, or when N is a riactive terminal group, reacting 
said compound witly a compound having the structure M 
A wherein M ryfpr^sents a functional group reactive 
with N in an/aqu/eous solvent under suitable con- 
ditions so k Ao form said compound of Claim 47, 
which is thefnlYrecovered . 

76. A method in adefordance with Claim 75 wherein said suit- 
able conditions comprise a pH in the range from about 1 to 
14, a temperature in the range from about 5° to 100° C, and 
a reaction time/in the range from about 3 to 24 hours. 

77. A method /in accordance with Claim 75 wherein said mer- 
curic salt is mercuric acetate. 

78. A method in accordance with Claim 75 wherein said chem- 
ical moiety/ represented by the formula * ## N is 
-CH=CH-CH 2 #-NH 2 . 



79. A metjhod in accordance with Claim 75 wherein said chem 
ical moiefy represented by the formula ### N is 

-CH=CH-CHL-0-CH o -CH-CH o -NH_ 
12 2 J 2 2- 

OH 



10 



15 
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80. A method in accordance with Claim 75 wherein paid aque 
ous solvents include a buffer. 

81. A method in accordance with Claim 80 whe^in said buf 
fer comprises sodium acetate, potassium acetjrte, sodium 
citrate, potassium citrate, potassium citrate-phosphate, 
tr is-acetate , and borate-sodium hydroxide 




82. A method in accordance with Claimy81 wherein the con- 
centration of said buffer is less than about 2.0 molar. 




83. A method in accordance with c/aim 75 wherein in step 
(b) the aqueous solvent additionally includes an organic 
solvent . 



84. A method in accordance wi^th Claim 83 wherein said or- 
ganic solvent is water-miscib'le . 




85. A method in accordance 17 with Claim 83 wherein said or- 
20 ganic solvent compri^s etchers, alcohols, esters, ketones, 

and amides. 

86. A method in ac|:orc^ance with Claim 85 wherein said or 
ganic solvent comprises methanol, ethanol, propanol, glyc 

25 erin, dioxane, acetdkey, pyridine, and dimethylf ormamide . 

87. A method in accordance with Claim 85 wherein A com- 
prises biotin of iminobiotin, and M comprises N-hydroxy- 
succinimide ester/ imidate, anhydride, isothiocyanate and 

30 epoxide. 

88. A method in| accordance with Claim 75 wherein M is an N- 
hydroxysuccinim^de ester . 

35 89. A method in accordance with Claim 75 wherein M com- 
prises i.idate.f anhydride, isothiocyanate, and epoxide. 



_ I 



- 67 - 




90. A method in accordance with Claim 75 whereiry ### N com- 
prises thiol, carboxylic acid, epoxide, and ami 

91. A method in accordance with Claim 75 whe/ein said 
chemical moiety represented by the formula •/ • N is 

-CH=CH-CH 2 -NH-biotin . 



10 



92. A method in accordance with Claim if wherein said chem- 
ical moiety represented by the formula /•♦N is 
-CH=CH-CH 2 -0-CH 2 -(p-CH 2 -NH-bioyin 

OH 



15 



93. A method in accordance with C/aim 75 wherein said chem- 
ical moiety represented by the fo/mula • • • N is 
-CH=CH-CH 2 -NH-iminobioti 



20 



94. A method in accordance wj/th Claim 75 wherein said chem- 
ical moiety represented by tfefe formula * -# N is 
-CH=CH-CH 2 -0-CH 2 -(j:H-/H 2 -NH-iminobiotin. 

O] 



95. A method of detecti/hg a compound in accordance with 



25 



30 



Claim 1 which comp 
polypeptide capabl 
suitable conditions 
peptide being cap 
detected when said 
peptide is formed 
propriate detect ajora 




esr contacting said compound with a 
on forming a complex therewith under 
• as to form said coirplex, saxd poly- 
of or including a moiety which can be 

[pl^ac of said compound and said poly- 
d. detecting said complex using an aD- 
echnique . 



96. A method in accordance with Claim 95 wherein the moiety 
A of said compound comprises biotin and iminobiotin. 



35 



97. A method|in accordance with Claim 95 wherein said poly- 
peptide comprfises avidin, streptavidin , and igG 
anti-A immunoglobulin . 



98, A method in accordance with Cl/Sim 95 wherein the moiety 
A of se.id compound is a hapten ajra said polypeptide is an 
antibody.- 



99. A method in accor 
A of said compound is 




ith Claim 95 wherein the moiety 
and . 



1O,0\ A method in accordance with Claim 95 wherein the moiety 

^ncluded in said powpeptide which can be detected is a 

fluorescent dye, e/ectron dense reagent, or enzyme capable 
of depositing an insoluble reaction product. 



lOlTSA chemical complex comprising a compound in accordance 
with Cl^nl and a polypeptide capable of forming said com- 
plex with s^id compound. 



102. A chemicalN^omplex in accordance with Claim , 1 01 wherein 
said polypeptide inb^udes a moiety which can be detected. 



103. A chemical complex >n accordance with Claim 102 where- 
in said detectable moiety isSa fluorescent dye, eletron 
dense reagent, or enzyme capablK of depositing an insoluble 
reaction product. 



104. A method of detecting a 
Claim 47 which comprises contaoTt|ng 
polypeptide capable of formin 
suitable conditions so 



o r 



pound in 



m 



ance with 
compound with a 
lex therewith under 
said complex, said poly- 



peptide includina^a^rfioiety which can be detected when said 
complex of s^ara compound and said polypeptide is formed, and 
detect Laersaid complex using an appropriate detection tech- 



105. A method in accordance with Claim 104 wherein the 
moiety A of said compounck compr ises biotin and iminobiotin. 





106. A method \in accordance with Claim 104 wherein said 

polypeptide comprises avidin, str eptavidin , and IgG 
anti-A immunoglobuJ.in . 



107. A method in /aoedWance With Claim 104 wherein the 
moiety A of said compo"fcvnd is a hapten and said polypeptide 
is an antibody thereto. 



10 



25 



30 



108. A method in accordance^ wi th Claim 104 wherein the 
moiety A of said compound is \ ligand. 





1Q£T~. A method in accordance' -wi^t^ Claim 104 wherein the 
moiety included in said polyBfeJtt i££ which can be detected is 
a fluorescent dye, electron flfeATe reagent, or enzyme capable 
of depositing an insoluble/reaction product. 



chemical complex comprising a compound in accordance 
Cl\im 47 and a polypeptide capable of forming said 



omplex vXth said compound. 



111. A chemkal complex in accordance with ClaijnllO where- 
in said polypeptide includes a moiety which can be detected. 



35 



112. A chemical complex in accordance with Claim 111 where- 
in said detectable mtaiety is a fluorescent dye, electron 
.^ense reagent, or enzyme capable of depositing an insoluble 
reaction product. 

A method of detecting a double-stranded polynucleotide 
uplex which includes a compound in accordance with either 
Claim 1 or Claim 47 which comprises contacting said poly- 
nucleotide duplex with a polypeptide capable of forming a 
complex therewith under suitabldf laonditions so as to form 
said complex, said polypeptide |iMcB.uding a moiety which can 
be detected when said complex of \§jaid polynucleotide duplex 
and said polypeptide is formed! and detecting said complex. 




114. A method in accordance with Claim 113 wherein the 
moiety A of said polynucleotide duplex compr ises/biot in and 
iminobiotin. / 



115. A method in accordance with Claim 113 vmerein said 
polypeptide comprises avidin, s tr eptavidin f /and igG 

anti-A immunoglobulin . 

116. A method in accordance with Claim/113 wherein the 
moiety A of said compound is a hapten /nd said polypeptide 
is an antibody thereto. 

117. A method in accordance with Claim 113 wherein the 
moiety A of said compound is a 1 ^and . 

118. A method in accordance wifc*h Cl aim 1 13 wherein the 
moiety included in. said polypeptide which can be detected is 
a fluorescent dye, electron defnse reagent, or enzyme capable 
of depositing an insoluble reaction product. 

119. A double-stranded poLynucleot ide duplex which includes 
a compound in accordanoe with either Claim 1 or Claim 47. 




120. A duplex in acc&raifice with Claim 119 wherein said 
polynucleotide strand^Jxe r i b o n u cTeTc 'Tc i d molecules. 

/ 

121. A duplex in accordance with Claim 119 wherein said 
polynucleotide strands are deoxyribonucleic acid molecules. 

i 

122. A molecular complex comprising a duplex in accordance 
with Claim 119 and a polypeptide capable of forming said 
complex with said duplex. 

123. A molecular ^complex in accordanoe with Claim 122 where 



in said polypeptide includes a moiety which can be detected 



20 
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124. A molecular complex in accordance with Claim/123 where 
in said detectable moiety is a fluorescent dye, electron 
dense reagent, or enzyme capable of depositing §ri insoluble 
reaction product. 




125. A method of determining the presence o€ a deoxyribo- 
nucleic or ribonucleic acid molecule whichX:ompr ises forming 
a double-stranded hybrid polynucleotide duplex which in- 
cludes a single strand of deoxyribonucleic or ribonucleic' 
10 acid corresponding to or derived from s&id deoxyribonucleic 
or ribonucleic acid molecule and a con^pound in accordance 
with Claim 47, and detecting said doable-stranded hybrid 
polynucleotide duplex according to /the method of Claim 113. 

^ 5 126. A method in accordance with/ Claim 125 wherein said 
deoxyribonucleic or r ibonucleic /acid molecule is derived 
from a living organism. 



127. A method in accordance jwith Claim 125 wherein said 




living organism compr iseg iba'cter ia, fungi, viruses, yeast, 
and mammals. 

I'M 

128. A method of diagnospng the presence of a nucleic acid- 
containing etiological apent in a subject which comprises 

25 obtaining a suitable sample from said subject, determining 
the presence in said satrnple of deoxyribonucleic or ribo- 
nucleic acid naturall^ associated with said etiological 
agent by forming a double-stranded polynucleotide duplex 
which includes a compjound in accordance with Claim 47 and a 

30 single strand of deoxyribonucleic or ribonucleic acid cor- 
responding to or derfived from said deoxyribonucleic or ribo- 
nucleic acid which is naturally associated with said etio- 

// 

logical agent under? suitable conditions, and detecting the 
presence of said double-stranded polynucleotide duplex using 
35 the method of Claim 113. 
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129. A method in accordance with Cl^ aim JL 28 
subject is human or animal and said etiologic 
eludes bacteria, viruses, and fungi. 



whejfein said 
agent in- 



10 



15 



20 



130. A method of testing a bacterium to determine the pres- 
ence of resistance to an antibiotic whichf compr ises pre- 
paring a polynucleotide complementary tcf the deoxyribo- 
nucleic acid gene sequence of said bac/erium which confers 
resistance to said antibiotic and inc/udes the compound of 
Claim -1 incorporated therein, contac/ing said polynucleotide 
with deoxyribonucleic acid obtained/from said bacterium under 
suitable conditions so as to form d double-stranded hybrid 
duplex, contacting said duplex wi/h a polypeptide capable of 
forming a complex with said hybr/d duplex under suitable 
conditions, said polypeptide in/luding a moiety which can be 
detected if said complex is formed, and detecting the pres- 
ence of said complex using anf appropriate detection techni- 
que, the presence of said complex indicating resistance to 
said antibiotic and the abjrence of said complex indicating 
susceptibility to said anyibiotic. 



25 



30 



131.. A method in accoi/darjce with Claim 130 wherein said 
bacterium is Streptococcu s / pyogenes or Ne isser is menin- 
gitidis and said ant itjiaotJiiF is penicillin. 

132. A method in accordance with Claim 130 wherein said 



bacterium is Staphylococcus aureus , Candida albicans , Pseu- 
domonas aeruginosa / Streptococcus pyogenes , or Neisser ia 

133. A method in accordance with Clagjik 130 wherein said 



bacterium is Mycobacter ium tuberculosis and said antibiotic 
is an aminoglycoside . 



35 



134. A method of diagnosing a genetic disorder in a subject 
which comprises preparing a polynucleotide complementary to 



the deoxyribonucleic acid gene sequence of saidf subject 
which is associated with said genetic disorder and includes 
the compound of Claim 1 incorporated therein^ contacting 
said polynucleotide with deoxyribonucleic afcid obtained from 
said subject under suitable conditions so/as to form a double 
stranded hybrid duplex, contacting said duplex with a poly- 
peptide capable of forming a complex wi/h said hybrid duplex, 
said polypeptide including a moiety wh/ch can be detected 
when said complex is formed, and detecting the presence of 
said complex using an appropriate de/tection technique, the 
presence or absence of said complex^ indicating the presence 
or absence of said genetic di'sorddr. 

135. A method of diagnosing thalassemia in a human subject 
which comprises preparing a poLynucleot ide complementary to 
the deoxyribonucleic acid gene/sequence which is absent in 

g -minus thalassemia subjects and includes the compound 
of Claim 1 incorporated tb«rifein, contacting said polynucleo- 
tide with deoxyr ibonuclei/c Acid obtained from said subject 
under suitable conditions lso as to form a double-stranded 
hybrid duplex, con tact ingYs^id duplex with a polypeptide 
capable cf forming a commix with said hybrid duplex under 
suitable conditions, saifa Vpolypept ide including a moiety 
which can be detected wAen said complex is formed, and 
detecting the presence/of said complex using an appropriate 
detection technique, tfhe absence of said complex indicating 
the presence of e-minms thalassemia. 

/ 

136. A method of chnomosomal karyotyping which comprises 
preparing a series of modified polynucleotides corresponding 
to a series of defined genetic sequences located on chromo- 
somes, said polynucleotides including compounds in accord- 
ance with Claim 1, contacting said polynucleotides with 
deoxyr iboxyr ibonuclfeic acid obtained from chromosomes so as 
to form hybrid duplexes, contacting each of said duplexes 
with a polypeptide/which is capable of forming a complex 
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with each such duplex, said polypeptides in^.uding moietes 
which can be detected when said complexes^re formed, and 
determining the location of each complex^ on said chromosomes 
so as to thereby determine the location of said genetic se- 
quences on said chromosomes. 
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12^rk method of detecting a polynucleotide which includes 
^the terminal polynucleotide sequence poly A which comprises 
preparing a modified poly U molecule in which at least one 
uracil moiety has been modig^ed by chemical addition at the 
5-position of a moiety PS consisting of at least three carbon 
atoms which is capable fiflr forming a detectable complex with 
a polypeptide when the Hilod^ried uracil moiety is incorpora- 
ted into a double-str a/mded poly A-poly U duplex, forming 
such a poly A-poly u/3uplex by contacting said polynucleo- 
tide containing said poly A sequence with said modified poly 
U molecule under suitable conditions, and detecting result- 
ing duplexes so a§ to thereby detect said polynucleotide. 

^2 



138. A compound in accordance with Claim ^ J- n which z is H- 
or HO- and x and y reacted to form the cyclic moiety 




139. A compound in accordance with C £aim «fe^j.n which x is H 
or HO- and y and z arjs reacted to form the cyclic moiety 




7& 



140. A Brfethod of identifying hormon^ receptor sites on the 
surfaces of cells which comprises finding a compound in 
accordance with Claim 138 or 139 Mo\ the said sites under 




/ 
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suitable conditions permitting binding, disrupting said 
cells to produce cell surface fragments to whiych said com- 
pound is bound, separately recovering said coftl surface 
fragment, and identifying the same so as t<j/identify said 
hormone receptor sites. 



10 



141. A method of tumor or cancer cell/identification which 
comprises detecting malignant cells b£ detecting abnormal 
hormonal receptor sites associated ^herewith according to 
the method of Claim 140. 



15 



20 



142. A method of diagnosing a /umor cell which comprises 
preparing a polynucleotide whi/h is complementary to a 
messenger ribonucleic acid synthesized from a deoxyribo- 
nucleic acid gene sequence associated with production of a 
polypeptide diagnostic for /said tumor cell and includes a 
compound in accordance witfh Claim 1, introducing said poly- 
nucleotide into said eel/ under suitable conditions so as to 
permit said polynucleot /de to hybridize with said deoxyribo- 
nucleic acid gene sequence, and determining whether said 
polynucleotide hybr id/zes . 



25 
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143. A method in accordance with Claim 142 wherein said 
polypeptide is a-fl^al protein. 



144 . A method in 
polypeptide is c 




rdance with Claim 142 wherein said 
noembryonic antigen . 



1*5. A diagnostic kit useful for determining the presence 
of a nucleic acid - containing organism such as a bacterium 
which comprises a compound in accordance with Claim 47 which 
is complementary to all or a unique portion of the nucleic 
acid container! in said organism and a polypeptide capable of 
forming a detectable complex therewith. 




